Reduced erythrocyte membrane essential fatty acids and increased lipid peroxides in schizophrenia at the never-medicated first-episode of psychosis and after years of treatment with antipsychotics.
Abnormal membrane phospholipid essential polyunsaturated fatty acid (EPUFA) metabolism (i.e., reduced incorporation into phospholipids and increased breakdown) has been suggested to contribute to the etiopathophysiology of schizophrenia. However, most of the published studies have reported changes in the levels of membrane EPUFA in chronic medicated patients or in drug-naive patients long after onset of illness (1-2 years). Since the EPUFA metabolism can be altered by years of untreated illness or differentially altered by various antipsychotics, the significance of EPUFA membrane status to schizophrenia psychopathophysiology is unclear. We report the erythrocyte membrane EPUFA levels in drug-naive patients within +/- 4.5 days of onset of psychosis from an Army Medical Center, and in patients treated years with antipsychotics from a Veterans Affairs Medical Center. The levels of plasma lipid peroxides (TBARS, thiobarbituric acid reactive substances), products of damaged EPUFAs, were also determined. The levels of EPUFAs, particularly arachidonic acid (AA) and docosahexaenoic acid (DHA) were significantly lower (P < 0.001) in drug-naive patients at the onset of psychosis compared to matched normal controls. These lower EPUFA levels were associated with significantly higher levels of TBARS in patients (P < 0.001). The levels of AA and DHA were also lower (P < 0.001) and TBARS higher in chronic medicated patients than normal controls. However, the EPUFA levels were higher in chronic medicated patients than drug-naive first-episode patients. These data indicate that lower membrane AA and DHA most likely predate the illness and probably contribute to the onset of illness, and furthermore treatment with some antipsychotics may increase the levels of EPUFAs. The lipid peroxidation data suggest that possible increased oxidative stress, either as a part of the illness and/or its treatment with antipsychotics, may be one of the mechanisms of reduced membrane EPUFAs. These findings may have a significant impact on improving strategies for supplementation of EPUFAs and antioxidants to improve the outcome of schizophrenia.